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Definition: 

Antiphospholipid syndrome (APS) is an autoimmune 
disorder characterised by arterial and venous 
thrombosis, adverse pregnancy outcomes (for mother 
and fetus), and raised levels of antiphospholipid 
(aPL) antibodies. 




INF EC TIONS 


• HIV 

• TB 

• Syphilis 

• Lyme disease 

• Infectious Mononucleosis 

• Hep. C 


DRUGS 


• Phenothiazines 

• Procainamide 

• Chlorpromazine 

• Hydralazine 

• Phenytoin 

• Valproate 
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► 1 .SLE-25-50% 

► 2.sjogren’s -42% 

► 3.RA-33% 

► 4.AITP-30% 

► 5.AIHA-unknown 

► 6.MCD-22% 

► 7.behcet-20% 



{ 


1 . Primary antiphospholipid syndrome 

APS occurs in the absence of any other related disease 

2. Secondary antiphospholipid syndrome 

APS occuring in the context of other autoimmune 
diseases, such as systemic lupus erythematosus (SLE). 

3. Catastrophic antiphospholipid syndrome 

In rare cases, APS leads to rapid organ failure due to 
generalised thrombosis; this is termed (CAPS) and is 
associated with a high risk of death. 


International Consensus Statement on Revised Criteri* 
for Classification of the Antiphospholipid Syndrome (AP 


Diagnosis of APS is made when at least one clinical and at least one laboratory criteria are me 

Clinical Criteria 

1 ) Vascular thrombosis 

a) One or more clinical episodes of arterial, venous, or small-vessel thrombosis 
any tissue or organ 

b) Thrombosis must be confirmed by imaging or Doppler studies 

2) Pregnancy morbidity 

a) One or more unexplained deaths of a morphologically normal fetus at or 
beyond the lOth wk of gestation 

b) One or more premature births of a morphologically normal neonate at or before 
the 34th wk of gestation due to preeclampsia, eclampsia, or placenta insufficien 

c) Three or more unexplained consecutive spontaneous abortions before the 
10th wk of gestation with maternal anatomic or hormonal abnormalities 

Laboratory Criteria* 

1) aCL of IgG and/or IgM isotype in serum or plasma present in medium 

(>40 GPL or MPL) or high titer (>99th percentile) 

a) Measured by ELISA for ,GPI -dependent anticardiolipin Ab 

2) LA in serum (detected in the following steps) 

a) Prolonged phospholipid-dependent coagulation demonstrated on a screening 
test (e.g.. aPTT, dRVVT. dilute prothrombin time) 

b) Failure to correct the prolonged coagulation time by mixing with normal 
platelet plasma 

c) Shortening/correction of the prolonged coagulation time by adding excess 
phospholipid 

d) Exclusion of other coagulopathies (factor VIII inhibitor or heparin) 

3) Anti-p ? GPI antibody of IgG and/or IgM isotype in serum or plasma 

(in titer >99th percentile) 

a) Measured by standardized ELISA 


* (Zbtssifictttion of si PS shot* 1*4 be *t voided if lets th*t « / 2 u rrX’< or snore th,tn ft it yeurs sepij r.tre / 
positive ul*l. test ttssd the eiinicol monifeststtion. 

Present on two or snore occasions , <// tests t 12 wee Us nport. 

*tC7l.: usttieordiolipiss ttsstibodies: Cl l* h; IgC* phospholipid units; /jjA / phosplsoiipid units: 

ELIS**: enz.ytste- tissUed immunosorbent ossny: ft ,G PI: ft .-g/yeoprorein /; Is f.* lupus unticougulunt; 
ttPl '/I* nett tutted tutrtutl thro sstbopbtst its time: dP V'V r /"l* dilute ftussell viper vestosn time. 
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► Venous Thromboembolism : 

Deep Vein Thrombosis 


Arterial Occlusion : 

Stroke and TIAs are 
the most common 


Deep vein thrombosis 
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Sydney revision of Sapporo criteria 2006 



aPL associated 


manifestations (individual 


diagnosis) 


► Thrombocytopenia 


(occurs in up to 50%) 


► Cardiac valve disease 


► Livedo reticularis 


► Nephropathy ( late 



manifestation) 


Livedo reticularis with necrotic finger t 
Antiphospholipid syndrome 


Possible Clinical pres9riitat!0 r 

not included in criteria 



A.PS 


► Transverse Myelitis 

► Migraine 

► Chorea 

► Leg ulcers 

► UBOs (white matter lesions) on brain MRI 
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In pregnancy 


PHOSPHOLPID 
MOLECULE 
(GLUE - LIKE) 



CYTOTROPHOBLAST 



Figure 3. 









SYNCYTIOTROPH OBLAST PLACENTAL FAILURE 



Box 5 : Currently recommended treatments for 


antiphospholipid syndrome 


Clinical Manifestations 


Treatment for thrombosis 


prevention 


Vascular t vents 

% 

Asymptomatic' a PL * positive No treatment'' 

patients 

Venous thrombosis 

Warfarin (INR: 2.0-3.0) 

Arterial thrombosis 

Warfarin (INR: 3.0) 

Recurrent thrombosis 

Warfarin (INR: 3.0-4.0) + low-dose 
aspirin (IDA) 

Catastrophic APS 

Anticoagulation » corticosteroids 


IVIG or plasmapheresis 






► Mild to moderate- Platelets > 50,000 : 
No treatment 


► Severe- <50,000 : 

- corticosteroids 

- corticosteroid resistant cases: 

HCQ , IVIG, Immunosuppressive drugs, 
Splenectomy 


Current Recommendations 



Pregnancy 

► Asymptomatic aPL 

► Single loss <10wks 

► Recurrent loss* < 1 Owks 


Fetal protection 
no treatment 
no treatment 

prophylactic heparin +ASA 
up to 6-1 2 wks postpartum, ASA after (?) 


► Recurrent loss < 1 0 wks 
+ thrombosis 

^ Prior thrombosis 


therapeutic heparin + ASA, 
warfarin postpartum 

therapeutic heparin + ASA 
warfarin postpartum 




antiphospholipid syndrome was 

described by Ronald Asherson in 
1992 as a condition characterized 
by multiple vascular occlusive 
events, usually affecting small 
vessels and developing over a short 
period. 


Although fewer than 1% of patients with APS develop this 
complication, its potentially lethal outcome underlines its 
importance in clinical medicine today. 

The majority of patients with catastrophic APS end up in 
intensive care units with multiorgan failure and, unless 
the condition is considered in the differential diagnosis by 
attending physicians, it may be completely missed, 
resulting in a disastrous outcome 


criteria for the classification of catastrophic 

1- Evid^ncedBf4rrvolyement of ortissues^^ 

(usually confirmed by imaging techniques; renal involvement defined as a 50% rise in 
creatinine; severe arterial hypertension or proteinuria) 

2- Development of manifestations simultaneously or within 1 week 

3- Confirmation by histology of small vessel occlusion in at least one organ 

or tissue (confirmation of thrombosis is necessary; at times vasculitis may coexist) 

4- Laboratory confirmation of the presence of antiphospholipid antibodies 
(lupus anticoagulant and/or anticardiolipin antibodies) 

Definite diagnosis = 4 criteria 

Probable diagnosis = any of the following: 

2 + 3 + 4 criteria and involvement of two organs, organ systems or tissues 
1 + 2 + 3 criteria (without confirmation of APS due to early death of a patient never 
tested for APA before catastrophic APS 

1 + 3 + 4 criteria and the development of a 3rd event between 1 week and 1 month after 
presentation, despite anticoagulation 


Syndrome 

Prior history of APS in 50% to 70%. 
Precipitating factors are found in 22%. 
Infections 
Trauma 

surgical procedures 
tissue biopsies 

pregnancy and post fetal demise 
Malignancy 

withdrawal from anticoagulation. 
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ecipitating factors according 


e analysis of 


250 patients from the "CAPS Registry 


// 


Unknown 

40% 

Infections 

22% 

Trauma 

14% 

Anticoagulation problems 

7.2% 

Neoplasia 

6.8% 

Obstetric 

4.6% 

Lupus “flares” 

3% 
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MortaHtffn the catastrophic antiphospKoHpd syndrome: causes of death 
and prognostic factors in a series of 250 patients, 

Bucciarelli S, et al. Arthritis Rheum 2006 Aug;54:2568-76 

Main organ involved, no. (%)t 


Kidney 

ISO i(70.6) 

Lung 

163 (63.9) 

Brain 

156 (62) 

Heart 

131 (51.4) 

Skin 

126 (50.2) 

Liver 

65 (33.3) 

Intestine 

60 (23.5) 

Peri pile ral veins (thrombosis) 

59 (23.1) 

Spleen 

46 Tie. 6) 

Adrenal gland 

33 (12.9) 

Peripheral arteries (thrombosis) 

27 (10.6) 

Pancreas 

19 (7.5) 

Retina 

17 (6.7) 

Peripheral nerve 

12 (4.7) 

Bone marrow 

10(3.9) 


Mortality in the catastrophic antiphospholipid syndrome: 
causes of death and prognostic factors in a series of 250 patients. 

Table 1. Demographic, clinical, and laboratory features of 250 patients with CAPS 


Demographics 
Sex, no. female/no. male 
Age at the time of CAPS, mean ± SD years 
Diagnosis, no. (%) of patients 
Primary APS 
SLE 
-like 


Other 




No , j% ) w ith p reci p itati no facto rs I 


177/73 
37 ± 14 


116 [46.4) 
100 [40) 
12 (4.8) 
22 [ 8 . 8 ) 
143 (56) 


No , [ % } w ith CAPS as the fi rst ma nifestatio n of APS 1 1 6 [46 .4 ] 


Table 2. Majo r city se o I' death a ml l'i ml i ngs of li isLopa LTiol ogic :-L ml - 
les m patients with CAFS* 


No, (%) of patients 
wiLh CAPS 


Major cau s e o l ' death (n = 8 1 ) 


Cerebral involvement 
Stroke 

Ceiebra I h e mo rrh age 


22 (27.2) 
15 (18.5) 
4 



— moepnaio penny 


.n.i.;i 

Cardiac involvement 


16 (15? J) 

Cardiac failure 


14 (173) 

Arrhythmias 


2(2.5) 

Infection 


16 (15? jS) 

Bacterial sepsis 


10(123) 

Fungal sepsis 


3 (3.7) 

Fheionactystis emit? it 

pneumonia 

2(2.5) 

Suppurative peri ton i 

tis 

ni3j 

Militate organ lai lure 


14 f 173 J 

Fu 1 m on a ry invo lve menl 

t 

8 (9.9) 

Acute respiratory distress syndrome 

6 (7.4) 

EuJ mmiarv cm holism 

1 ( 1.21 


Pulmonary hemorrhage 
Abdo m i nal invxjlvc m ent 

Liver failure 
Acute abdomen 


1 ( 1 . 2 ) 
4 (4.5) 
3 (3.7) 
1 1 . 2 ) 



Mortality in 


cciaitlli S, et al* Arthritis Rh^um 2006 Aug;54:256@~76 


causes 


Autopsies 


Histopathologic features (n = 53) 

M ic rot h ed mhos is 49 ( 84.5) 

Kidney 32(653) 

Heart 27 (55.1) 

Lu ng 24 (435) 

Brain 24(48.9) 

Spleen 12(24.5) 

Skin 11 (22.4) 

Gut 10(20.4) 

Liver 10(20.4) 

Ad renal gland 8 (163) 

Infarction 31 (53.4) 

Brain 19(61.3) 

Heart 9(29) 

Spleen 6(19.4) 

Kidney 5(16.1) 

Lu ng 5 ( 16 J ) 

Adrenal gland 3 (9,7) 

Thrombosis of large vessels 11 i 1,8.9) 

Tu I m on a ry embol ism 7 ( 12. 1 ) 

Non bacterl al L h mm bo Li c endoca nd it i s 16 (27.6) 

Ac u te rcspi rate cy d is tress synd rom e 4 (6.8) 

Alveol a r he morrfi ago 3 ( 5 .2) 

Budd-CHari syndrome 1 (1.7) 

Adrenal hemorrhage 1 (1.7) 


Distinct differences of patients with catastrophic APS 
Unusual organs affected (eg, ovaries, uterus, testes) 
ARDS 

Early loss of consciousness 
DIC 

Abdominal pain : intra-abdominal vascular 

complications 

Severe thrombocytopenia 
HELLP syndrome 
Poor prognosis 


Syndrome 

Valvular vegetations. 

Coronary artery occlusion with cardiac failure and 
circulatory collapse. 

Thrombus formation within the cardiac 
chambers. 
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Renal Manifestations 

Hypertension, renal artery stenosis (RAS) 
Thrombotic microangiopathy (TMA) 

APS nephropathy (APSN) 

Venous renal thrombosis 

APSN in the course of SLE and renal failure 

Cortical ischaemia/infarction 

End-stage renal failure and renal transplantation 




omhotk nmmimiiopathv involving N>ih artono 

£r l a w 

orul.it capillaries unJ or 


cs 


and dom* 


One or more ol 


Fibrous mtitnal h\pcrpl;tNia iuvoKiti^ organized thrombi with ot 
without recanalization 


rinrous anu.or fibrocellular occlusions ol arteries and arteriole 


Focal cortical atrophy 

lubular ihsioidi/ation (l.nee /ones of atrophic tubules eon lain mg 
eosinophilic casts) 


Syndrome 

Renal thrombotic microangiopathy of the 
glomerular capillaries and small renal arteries. 



glomerulus congestion and micro thrombi * 



several fibrin thrombi in glomerulus 

immustaining 


arteriole demonstrating mural thrombi 



fibrin tactoids in the expanded subendothelial 
space of a glomerular capillary 
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PULMONARY 


• Lung syndrome - 


pulmonary microthrombosis, PTE , PAH, ARDS 
intra alveolar hemorrhage and postpartum 

syndrome 


CNS 


04/06/13 




• Stroke in young 

Singh K, Shome DK et al - 18.8 % 

• Sneddon ‘s syndrome - livedo reticularis , stroke and CVA 

• Non thrombotic neurologic symptoms like focal neurologic 
manifestations 

• Multiple hyperintense lesions in a MRI in young ind. < 40 

• Siezures 


CSVT , Multi infarct dementia , migraine headache, GB 
Syndrome , chorea and optic neuritis 


hinl 


grp *t? i,rr * w 7^ gg g fkg g_ 
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• Budd-chiari syndrome 

• Intestinal ischemia and infarction 

• Colonic ulceration 

• Esophageal necrosis and perforation 

• Hepatic infarction 

• Mesentric and portal vein thrombosis 


eatment for CAP 


Prophylactic therapy 
Specific therapies 
Nonspecific therapies : ICU 


Specific therapies 


First-line therapies 
Intravenous heparin 

(1500 U/h) 7-10 days 

followed by oral 
anticoagulants (INR 3 ) 

Corticosteriods 

(1-2 mg/kg/day) : 
minimum 3 days 


Second-line therapies 

Intravenous 

immunoglobulins 

Plasma exchange 

Cyclosphosphamide 

Rituximab 

Prostacyclin 

Other fibrinolytics 



Recommendations for perioperative medical 

Preoperative assessment 

• Prolonged activated partial thromboplastin time or slightly 
prolonged prothrombin time when known to be due to APS 
are not contraindications for surgical procedures 

• Platelet count >100 ■ 10 9 L due to APS requires no specific 

therapy; thrombocytopenia does not protect against 
thrombosis 

• Surgical and interventional procedures should be the last 
option in the management of patients with APS 


management of patients with APS 






Recommendations for perioperative medical 

Perioperati ve anticoagulation 

• Keep periods without anticoagulation to an absolute minimum 

• Employ pharmacologic and physical antithrombosis 
interventions vigorously and start immediately before the 
operation, continuing until the patient is fully ambulating 

• Be aware that patients with APS can develop recurrent 
thrombosis despite appropriate prophylaxis 

• Be aware that current conventional doses of antithrombotic 
regimens can result in "underanticoagulation patients with 
APS may benefit from an aggressive approach with higher 

than, standard doses 

• Manage patients with APS whose only clinical manifestation is 
pregnancy morbidity as if they had vascular thrombosis 
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Recognize the condition 
early, at the same time 
avoiding overdiagnosing this 
condition, as the treatment 
in unwarranted situations 
can be hazardous 



THANK YOU 


Catastrophic antiphospholoipid syndrome 

Treatment: 2003 International Consensus Statement on CAPS 
Rx recommendation: 

Anticoagulants (AC) 

• iv heparin, 7-10 days 

• Warfarin, INR -3 

Corticosteroids (CS) 

• for a minimal of 3 days, further Rx depending on patient s response 
Plasma exchange (PE) 

And /or IVIG 

AC + CS - most common therapy used 

AC + CS + PE and/or IVIG - 2nd most common regimen 

Therapeutic regimen combining anticoagulation, corticosteriods and 
plasma exchange has the best recovery rate (77.8%) 



Antiphospholipid Syndrome 
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Plasminogen deficiency 
Dimirished plasminogen 
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Primary 

Antiphosphoiipid Syndrome 


Fetal loss 
secondary to 
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Primary 

Anljphosphotipid Syndrome 


SLE 

MCTO 
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Antithromtoin III 
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Warfarin 


Steroids 


SugtCe* prophylaxis 
LMW Hep*m 
Aspnn 

HydrCKyehloroqune 


For Thrombocytopenia 
consider. 

IV IG # Vincristine, Arricar 


Steroids 

Immunosuppression 

Plasmapheresis 
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(low dose) 

(low do s#) 
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Potential current and future treatments 
for antiohosoholioid svndrome 


I ut * 1 to 

CtPI I b> J 1 1 1 a-spcc i * "ic anta^on ists 
p38\l APK inh ibi tors 
TtiromHoxaJic A2 inhibitors 

l issuc tac t« >r cx prcssion i vi li i t>i tion 
C 'omplcmcnt inhibition 

Synthetic jh.* p tiilcs 
3GPI tolcraiscn 

New anticoagulants in development 
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Laboratory Findings in CAPS 
Anticardiolipin IgG 83% 

Lupus anticoagulant 82% 

Antinuclear antibodies 66% 

Thrombocytopenia 46% 

Anticardiolipin IgM 38% 

Hemolytic anemia 35% 

Schistocytes on blood film 16% 
Acute-phase proteins ? 


ntithrombin III deficiency 
Dysfibrinogenemia 
Hageman factor deficiency 
Homocystinuria 
Hypercoagulable state of patients taking certain 
medications(eg, oral contraceptives, heparin) 
Plasminogen and plasminogen-activator deficiency 
Protein C and S deficiency 


Hemolytic-uremic syndrome (HUS) and thrombotic 
thrombocytopenic purpura (TTP) are characterized by 
microangiopathic hemolytic anemia, 
thrombocytopenia, and ischemic injury to organs 
While fever and neurologic manifestations frequently 
dominate the clinical picture in TTP, most patients with 
HUS suffer from renal disease. 


As a general rule, thrombocytopenia and 
schistocytosis are marked in HUS/TTP and 
mild, or even absent, in CAPS. Activated 
partial thromboplastin time is usually normal 
in HUS/TTS, but it may be elevated in CAPS 
in the presence of lupus anticoagulant. 
Whereas the presence of antiphospholipid 
antibodies is the serological hallmark of CAPS 


Although CAPS is primarily due to vascular 
thrombosis, DIC usually manifests signs of 
thrombosis and bleeding at the same time. 
Nonetheless, DIC may complicate CAPS in 
one third of patients. 


Syndrome 

Diffuse injury to the capillary endothelial and 
epithelial cells resulting in ALI and ARDS. 

Microvascular thrombi causing endothelial damage, 
neutrophil influx and cytokines release. 

Alveolar hemorrhage . 
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Schematic representation of the Annexin V assay. 
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Figure 2. Antiphospholipid antibody determination of l^A by the dR \ r \Z~T* 





28-year-old woman presents with a history of 2 first-trimester miscarriages and no live 
births. She is considering trying to become pregnant but is concerned about her risk 
for another miscarriage. Otherwise, her medical history is negative. 

You consider whether this woman has antiphospholipid syndrome (APS). Which of 
the following is part of the Sapporo criteria for the diagnosis of APS? 

At least 2 previous pregnancies with significant intrauterine growth retardation 
At least 2 unexplained abortions at less than 10 weeks' gestation 
The presence of anticardiolipin antibodies on any blood sample 
History of arterial thrombosis 


Putative Pathogenic Mechanisms in 


Endothelial cell activation 
Immune cell activation 
Platelet activation 
Inhibition of anticoagulants 
Inhibition of the protein C pathway 
Disruption of annexin A5 shield 
Inhibition of fibrinolysis 
Inhibition of plasminogen activator inhibitor- 1 
Blocking of |3 2 -glyco protein I 
Blocking of annexin A2 
Complement activation 
Endothelial cell activation by C5a and MAC 
Immune cell activation by C5a 
Platelet activation by C3a and MAC 



ar activation 



Inhibition of fibrinolysis by C5a 




